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INTRODUCTION 


This work was conducted as a supplementary project to Interlaboratory Study 2002-1: 
Toxicity Characteristic Leachate Procedure (TCLP)!. This follow-up study was based on the 
examination of two leachates and two waste materials and the application of a prescribed 
TCLP. This report provides a preliminary statistical summary of the results. Another report is 
planned which will incorporate a detailed scientific evaluation of the two studies. including a 
detailed comparison of the outcomes. Refer to Study 2002-1! for further details regarding the 
basic principles of the TCLP methods used. 


A letter of invitation was sent to members of the Canadian Association for Environmental 
Analytical Laboratories (CAEAL) and other Analytical Laboratories in January of 2004. 
Samples were dispatched to all participants on March 8, 2004 along with a study protocol 
document and instructions. All new participants were also provided a copy of the previous 
study report! and Ontario Ministry of Environment Method E9002: The Preparation of 
Leachates Using the Toxicity Characteristic Leaching Procedure (TCLP). Each laboratory 
was assigned a confidential laboratory identification code. A list of participating laboratories 
is provided in Appendix 2. A copy of all correspondence is provided in Appendix 3. 


1.1 STUDY INFORMATION 


The target parameters for this study were trace metals which included the previous study 
metals as well as additional common metals that are typical to this analysis, as listed in 
Table 1. This design will provide additional information for the participants and the Ontario 
Ministry of Environment, Laboratory Services Branch (MOE-LSB). 


Table 1: Study Target Analytes 


Aluminum (A1)* | Copper (Cu) Silver (Ag)* 
Arsenic (As)* Iron (Fe) Strontium (Sr) 


* Regulated parameters 
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STUDY DESIGN 


The study was designed to assess the TCLP testing for the trace metals listed in Table 1. Each 
participant received two fortified leachates and two solid waste samples to be processed 
through the prescribed TCLP and analyzed for the target trace metals. 


In the original study, participants were requested to follow the MOE-LSB method E9002 
which is an adaptation of the US-EPA method 1311. In the study reported here, in addition to 
method E9002, further instructions were provided to ensure uniform application of the method 
by all participants. These instructions were mandatory and included: 


1) The omission of steps that determine the choice of extraction fluid 
2) Use of extraction fluid #2 

3) Use of a ratio of 1:20 for waste solid/extraction fluid 

4) Extraction for 18+2 hours by tumbling at 30 rpm 

5) Filtration using 0.7 micron acid-washed glass fibre 

6) Preservation of final leachate at a pH less than 2 


Further details may be found in the instruction sheets provided to the study participants 
(Appendix 3). 


oat Leachate Sample Preparation 
A dry garden soil sample was collected and stored in a plastic garbage bag at 4° C. 


A leachate was prepared from this soil sample using multiple 50 g portions extracted 
with 1000 ml portions of leaching fluid 2 (5.7 mL glacial acetic acid per 1.0 L of 
reagent water to a pH of 2.88 + 0.05) as per the study leaching process. The final 
filtered portions were combined in a 20 L carboy. The bulk leachate was preserved 
with nitric acid to a pH<2. The entire solution was spiked to give a final metal 
concentration close to regulation limits (Table 2). 


Half of the above solution was bottled as Leachate #1. 


The remaining portion of leachate in the carboy was again spiked with selected 
analytes to increase the concentration to a slightly higher level. This was bottled as 
Leachate #2. 


Spike design was at the regulation limit and slightly above, with the exception of As, 
which was the same in both solutions. 


Table 2: Design limits for spiked leachate, MOE 04-01 


Meta,met | as | ca | ce | mo | se | v 
Leacte#t |_| 32. | 0s 4) ea 
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Solid Waste Sample Preparation 


The Solid Waste samples were the same as was used in Study 2002-12!. The two 
samples were prepared by mixing two industrial wastes in varying amounts. 
Geoscience Laboratories of Sudbury, Ontario, certified to ISO 9001 standards, was 
contracted to perform the physical processing. The stages of processing included air 
drying, sieving, milling, mixing, dispensing into bottles and labeling. 


23 Sample Distribution 


Sample sets, consisting of two Leachates of approximately 250 mL in Polyethylene 
Terephthalate (PET) bottles, and two Solid Wastes of 110 g each, were sent by courier 
to the participants on 

March 8, 2004. An instruction sheet and report form were electronically sent to all 
participants, as well as a methodology questionnaire. 


STUDY RESULTS 


Twenty-eight laboratories participated in this study. Individual results as they were received 
were transferred into an electronic spreadsheet. Preliminary tables of results were forwarded 
to participants on May 17, 2004 to verify the accuracy of transcription. Seven laboratories 
responded with requests for change. All participating laboratories submitted results 
electronically via e-mail. The corrected raw data are presented in Appendix | - Tables 13A to 
16B. 


STUDY EVALUATION 


For each sample, the study average and standard deviation were computed for each analyte by 
robust techniques as described in “Statistical methods for use in proficiency testing by 
interlaboratory comparisons”, Draft International Standard ISO/DIS 13528 °. By this 
technique less weight is assigned to extreme results, rather than eliminating them from the 
data set. Results that were reported with a “less than” qualifier such as <, <MDL etc. were not 
included in the estimation. Only analytes for which the majority of laboratories reported 
positive results (1.e. greater than laboratory detection limit) were evaluated. 
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Z numbers were calculated as’: 
Z= (Result - Robust Average)/Robust standard deviation 


If Z is between -2 and 2, performance is satisfactory 
If Z is between -2 and-3 or between 2 and 3, performance is questionable (Warning) 
If Z is - 3 or > 3, performance is unsatisfactory (Corrective action recommended) 


The evaluation findings are presented in Tables 3 to 12. 
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6.0 


DISCUSSION 


At present, a comparison of the two studies is being undertaken and it is proposed to present 
these findings in a third report which will also discuss implications to regulatory requirements. 
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APPENDIX 2 - LIST OF PARTICIPANTS 


Accutest Laboratories Ltd., Nepean Ontario 

Activation Laboratories Ltd. Ancaster, Ontario 

AGAT Laboratories, Mississauga, Ontario 

AGAT Laboratories, Calgary, Alberta 

AMEC Earth & Environmental, Edmonton, Alberta 

AMEC Earth & Environmental Ltd, Mississauga, Ontario 

Caduceon Environmental Laboratories, Ottawa, Ontario 

Entech - A Division of Agri-Service Laboratory Inc., Mississauga, Ontario 
Enviro-Test Laboratories Manitoba Technology Centre Ltd., Winnipeg, Manitoba 
Enviro-Test Laboratories - Sentinel Division, Waterloo, Ontario 

Fisher Environmental Laboratories, Markham, Ontario 

Lambton Scientific (Division of Technical Chemical Services Inc.), Sarnia, Ontario 
Maxxam Analytics, Mississauga, Ontario 

Maxxam Analytics Inc., Calgary, Alberta 

Centre d’Expertise en Analyse Environmentale du Quebec, Laval, Quebec 
Norwest Labs, Edmonton, Alberta 

Ontario Ministry of Environment, Laboratory Services Branch, Etobicoke, Ontario 
Paracel Laboratories Ltd., Ottawa, Ontario 

Philip Analytical Services Inc., Mississauga, Ontario 

Philip Analytical Services, Burlington, Ontario 

PSC Analytical Services Inc., Bedford, Nova Scotia 

PSC Analytical Services Inc., Edmonton, Alberta 

PSC Analytical Services Inc., London 

PSC Analytical Services Inc., Burnaby, British Columbia 

Queen’s Analytical Services Unit, Kingston, Ontario 

R & R Laboratories Ltd., Peterborough, Ontario 

TESTMARK Laboratories Ltd., Sudbury, Ontario 


York-Durham Regional Environmental Laboratory, Pickering, Ontario 
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APPENDIX 3 - CORRESPONDENCE 
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an 
é ~— 


Wundizesno>. Lava 


Quality Management Unit 
January 9, 2004 


RE: MOE Interlaboratory Study 04-1 


Thank you for your response to the invitation to participate in MOE Interlaboratory Study 04-1, Toxicity 
Characteristic Leaching Procedure (TCLP). Please find enclosed a copy of the Laboratory Services Branch 
ve5) method E9002. Study participants are requested to use either the enclosed method OR US-EPA method 
311 for the processing of the solid samples provided as part of this interlaboratory study. A copy of EPA 
Method 1311 may be downloaded from the following web-site: 
http://www.ene.gov.on.ca/envision/env_reg/er/documents/2000/RA00E0002.htm 
(Please refer to the last item on this page: 2. Toxicity Characteristic Leaching Procedure (TCLP) 288 KB. ) 


In order to ensure consistency in the application of the method, we request that critical steps as outlined in 
the attachment Instruction Sheet be strictly followed. Please read this document before you open the test 
materials and start the analysis. Also note that the analytical methods listed in section 1.1.2 ARENOTa | 
Seren of this study. Participants may use their own method of choice to determine the target analytes in 
Table 1. This follow-up study includes regulation metals and additional common metals that are typical to this 
analysis. A methodology questionnaire and data reporting file are being forwarded by e-mail. 


etiam 82) [comer cx) | wobioonn 40) [Vanotno [ 
fceinim (csi [tow e) [ween ance | 
cars es ena 


Please do not hesitate to contact us if you have any questions regarding this interlaboratory study. 


Your confidential Study ID Code 1s: 


Rita Dawood Sathi Selliah 

LSB ILS Coordinator LSB PE Coordinator 
hone:416-235-5761 Phone:416-235-5700 
ax:416-235-6312 Fax:416-235-6312 

email: rita.dawood@ene.gov.on.ca email: sathi.selliah@ene.gov.on.ca 
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INSTRUCTION SHEET 


MOE INTERLABORATORY STUDY 04-1 
TOXIC CHARACTERISTIC LEACHING PROCEDURE (TCLP) 


STUDY MATERIALS: 
Provided are: 


a) Two fortified waste leachates ( acidified) 
b) Two_waste materials crate 
They are ground and dried and ready for use. No further preparation is required. 


c) Two plastic bottles (1250 mL wide mouth) for making leachate in. 


Caution: Please ensure that your analytical and pane procedures for these 
materials have been fully assessed for safety and that all specified precautions are 
aken. 


LEACHING PROCESS: 
le Omit for this study, the steps used for determining choice of Leaching Fluid. 


2 Please use the Acid Fluid (2) me ' 
Extraction FLUID 2 (pH 2.88 +/- 0.05), ACID, must be used. This is made by using 5.7 
mL glacial acetic acid per 1.0 L of reagent water, see 5.7.1 of method. 


Note: Please: Do NOT use the Buffer Fluid (1) 


3. It is suggested that the supplied 1250 mL plastic bottles be used. This allows a 50 
sample portion and 1000 mL of fluid. If a smaller portion is used, such as 25 g and 500 
mL, please use a container that allows adequate headspace so that agitation within the 
bottle is possible. 

Use the ratio of 1:20 for solid waste sample : fluid. 

Tumble the extraction bottle at 30 rpm for 18 +/- 2 hours. For this exercise try to be as 
close to 18 hours as possible. ; : 

Filter the leachate through a 0.7 micron glass fibre filter (acid washed). 

Record the pH of this leachate before sample preservation. 

Preserve the final leachate with 2 mL HNO3/ 1.0 L, or as required to pH<2. 


LEACHATE ANALYSIS: 


Ensure leachates, both provided and generated by leaching waste are appropriately digested 
prior to analysis. 


Using acid fuid 2 
pH of Leachate after fitering Maia 


pH of Leachate after preservation 
(use HNO, to pH <2) 


CA Ol 
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DATA REPORTING 


All analytical data are to be reported electronically using the enclosed Excel® spreadsheet, 
Data.xls. An electronic copy of the reporting sheet will also be provided to you via e-mail. An 
electronic version of the Study Questionnaire will also be sent via e-mail. All relevant 
information regarding the preparation and analysis of the samples is to be recorded in the 
Excel” spreadsheet, Questionnaire.xls and reported electronically. All results are due by 


April 23, 2004 and should be reported via e-mail to Rita Dawood at 
er ancod@ene.gov.on.ca and/or Sathi Selliah at sathi.selliah@ene.gov.on.ca. 
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